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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device which can stably drive a thin film 
transistor and increase an aperture ratio while having 
high field angle characteristics of constitution that 
drive liquid crystal with a lateral electric field. 

SOLUTION: Liquid crystal 42 is arranged between a 
couple of substrates 40 and 41, pixel electrodes 54 and 
a common electrode 53 which applies an electric field 
along the substrate surfaces in cooperation with the 
respective pixel electrodes 54 are provided on one 
substrate so that pixel areas 59 are formed, and a 
capacity forming electrode part 55 is formed on the 
common electrode 53 while having a gap with the pixel 
electrodes 54 so as to form capacity in cooperation with 
the pixel electrodes 54. 
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(54) BBW©**M «tft«^SIS 


(57) [H&j] 

ffi54t ^#:<D®|g«ffi 5 4 <D^^m i b-CM 
fEf&ft WIEStRffitcfiio fe^lR] TOP-T £ =« * 

5 3 1 n>mm<omm^m 5 9 *i&ifc*z> <t 5 tatt- 
ers ifefcl-. ^ = ^-^«ffi5 3icWIB#B*««5 
4 J: 5 fttlB^-iHf^mffi 5 4 t 




1 

[ft**l] — »©S«|IIIK:«ft«SBRS*u, MIE- 
2 ] ltrlB*Ic©W^«©*ft^ft©rt#fc 

pat^ro^ft^ft&w/fcrsffiSE^^sffi^Ktt e> 

e>ftfcr t sr#^t -tzmm. 1 1E«<D?RS**S«. 
3 1 tmmmwskn a xfme&s&tfi&Mn 

[11*44] WIB-*©»«±fc«9fB=«^vmffi*S8a! 

fc-t Sr#ISi-r5ft** llBiJ©*ft**«1I. 
[»W©«*i*»i«] 
[0 0 0 1] 

K h y * <OJEmteW>1¥&Wlk-e 1 S 1 1 1> Km P 
[0 0 0 2] 

fc, V4*=ry K^^-Jf^*— K (TN*-F) ©T 

[0 0 0 3] rcDiScD— ^W^CTN^— K©f£&*^5B 

9^SSSrSv^<DlE[RlK®ia^*[RJ^9 0° MftSi:5 
lcWPS£;MtT*tl*liBSU ^©IHfc*"*'?'*****' 
9 0° *aDo-CiE?iJ-T?£3J: 5 K:»!tt-C«j*3ft-0* 

So 

[0 0 0 4] jffi*k rotOTN*-KO« 

TV>So EI7te, TN*- KOtl^TifO-Wi 
^S?Aft#^^i"t©"C 12 7 ©£HfcgP#a s = V h 7 
Kb (CR) l 0£Lh©3fiB£^L-cv^o H7(r,ttv 

[0 0 0 5] trt*tWAI^t> £0>J:$*IHUH£ 
S*^©*****^^*^ 7 — 3 0 6 2 


(2) #UB¥ 10-206866 

2 

7 6^W^#(-#VNT#fFttl®L--CV^„ Z.tlb<0%fWF 

TF-rT^&K 1 l©^lc&fc5*£©2«©ilft:|fcStf$l 
2—, 1 3---Sr2W£8tW£-ti:-Ci9:it, ia9(c*-r<t5 

iqfc. i: t) ffiStttftffi 12,13 Ni::%£ 

io [0006] icpl<», mtkmmi 2-£5L«r* 
mi 3-f$ v&g&m 5t?«LtiM©iiii 

7fc*J*U W#33«««l 6, 1 7©8M£®«1 2, 

»i-lB{iL, mmUl 4, 1 5KSHS1 8 

PHt* 1 9£S^UT*m$ft5o @10 (a) 

ic^-r <t 5 K±<omm 1 o <D^aiw«>si-ia(^KSr^ 

LTtiifctt $ Iffaim&fH- 3 6 X 5 t-BB 

iPl^adSJS^tt, T©Sffil 1 <D^ffifi!J©B{cgE(R]^Sr 
20 LT^ftlctttftfE 0 # ft t y ^ftJcScft^ 
3 6 &$SLt£m>£ 5 {ciBft^kJStfSJS £ft, 1 0 
ilO (a) <D &JsfaKm%2ifa*^1rZ>m%mi. « 

«S£ft-rv>.5o 

[0007] £JLh©<fc 5 ft«Jf?£tC.fcftli, HWKSfll 1 
2, 1 3fg|tC«E*S8)AP*ftTV>)&V^jit?^ft^f-3 
6 •••(*, 110 (a) > (b) Km1r£5iz.-mz-m3> 
tofc**S?=T*ei«r*-*. *bt, r©:fcf£f-?T©& 
fil lSriiiSLfcttilSU*, <B3t«"-J:t) «*ft(-«3t$ 
30 ftTSSO, Wi&&*3 6<OJl^^©4*S®U, ±©« 
«i o©S^Sffi**ft/?©ii^«l-? | J^'*"S©-c, * 
©«*«t?«»f S ft, ^t*^ ft«** ; ?- trSiS-r 5 r 

^m^l 2, 1 3 (Wt-ttffi&SWSi, 

*>, T©&K1 HcSJaLfc^S^ 3 eiSjf^rOBM 

S. BP*>, yaffil 2, 1 3a*»4S*5*«JHcJ: 

^ftfc<DS#*ifo^^baE**ft©«^*si* J ^ 

L, T©»«1 lK^Sft-CV>fcBBtRlK^J;oT7* 
40 rRJl-S^ftSr[R]ltraB|nlU-CV^^^3 6*5, |H 

ttSE*a*ft^Bll 1 (a) 5 (-iaft*lRj* 5 

^SftSc iot, Mt«12, 1 3 HlCBffi^PP 
SP^ftSi:, Ull 1 (a), (b) {-^-TJ: 5(-9 0' 

Lfc^S3 6--^J:oT j ecD«^rRl^«l*ft, 

m t /? *ft<Dii)fe*K©t^(t btitc±comm i o 

50 So 



(3) 


3 

[0 0 0 8] mam&om^mmi 2, 13 

H l 2 b H l 3 il2til3 fcaHltittt 1 

^5y-M«21tfiro»tl1i22 > 2 2*581 
4*S»J*£*U y-b«®2 l±©y-HMMI2 4± 

*Sffi 27tKW Viffi 2 8 j8J««t btvCfSffil h 7 ^ 
*?X 9 T #t«|j* S*K WIE^ 1 ©fMKSffi 2 2, 2 2© 

©ilftttttff 2 9 e>*vcv^ 0 

[0 0 0 9] 01 2»*«S© s Fffiflfi££*r { 't'a s * 

vby-^ ^icaa**^^- vmk 3 0 • • • t flr*B 
$3 1 •••^3SW»R2 o±(c^fig^tvrv^-c, y— I- 

sin 3 0 • ■ • i:«#B* 3 1 • • • t icn**wwsw*©* 

fB«^B5SSt WMtttolMSfc*- bSE&3 0© 

ft 5 y-h«« 2 ltfHMtSft* ^-hS®2 20 

1 ±© K W VWffi 2 8 (C^fi«13IS|5 3 3 LTff # 

ae^ 3 1 1 ffici 2 ©&tt®« 2 9 immzfr. =. <» 
m 2 ©arrows 2 9 <opf«*#Etr £ 5 t-flf 2 ©*M*«ffi 

2 9i¥ffi:Sl©Mlffi2 2, 2 2*s¥®Ba«^n 

[00 1 0] m&mi<om^mm2 2, 2 2«y-bia 

i*3 OfcffivMBWflMBfcls^-cy- M3*3 Otc^Ptr^ 

*ii«g3 5iz.£*)&ifoztix^z>o m^mmrns 5 30 

ffi22, 2 2t£#ffi©S&£-$-*5fc»©t>©-Cfc5o 

% 2 <DffcittUi 2 9 ©— »Mtt:#iWttt 3 5©± 
#*-CJifflS*U fj§ 2 ©«&««« 2 9 ©&«!$«- fSW* 
ffi«rt©*al«S3 5±^S-r^^*«ffiSB3 6'^ 
^ $ *K IS 2 ©itftttSffi 2 9 ©«!*««>**««* 3 

3tt««5Bai3 4±fctt«*ih/-rv^. rfr?>©^S« 

ffigi53 3, 3 6tt, JE:ih,e>©T«fcflt1tf 5SB«EI»3 
4 , 3 5 b ©IMaMM 2 4 $rl*tr r. t "C^S « 

S-fbi" S ft CD t> ©"Cfc S o 

[0011] itiiBia 1 2 1 in 1 3 ^c*•r0!)co^tjg{c^5v^ 

-cis, mi SW^afc^^flK^tStfJ**^**** 
J;5l^«#^ffl**^^t !55 " t? ^^ r©«® 
ILI^otftl^f 3 6 SrH 1 3 dTP-f J: 5 fcElfc-OS 
So «£oTHl 0k HI l*mcfaz.®.WVtcm&bm 

[0 0 12] 5 



4 

BM!jWMfebJ:3 fci-SUffl] bz.Z#* W±©J:5 

»^Sfc*OiaiMWH-ftfT*a^lWWft«a<ai«**l 
5£bfc#£-t;i, ^iJ^tfS/Sv^fcl^ft^tr^-rSt.© 

IP*>. HI 2 J: HI 3{^i-«^*5V^T, 

fc8SBiBBiS§i3 4 i -c*6Hte 2 4 -e*fiSH-S2§ 

^SSHS53 6' t*Ilffi3 5i-eaSI:ii2 4 

Sfcfctc, Hi 2 |c*i-«WCtt* < , H l 4 ic^i" <t 

5ic *iim«3 3 tmtim,i&3 4 i*ii««3 5 tm 
rnmxs& 3 6 ' vm&mztm 1 2 tc^-r^t £ £ 9 

St, H$^#H:£r«>'5#jl«ffi3 3 tg^iBitft3 4 b 
*SI«ffi3 5 iJ§S«*£SB3 6' ©B3»**:# < 

[0 0 13] jMRWttltlBVffifK**^**^*©^ 
[0 0 14] 

-^•©S'KRU-^* S SBIS:^^ wis-* 

oa;«Lhic«»©«*«fi t wwtowii«i«> J t«vJe 

H b Wm U T SUIB«^ fctfHB»RiE k» -5 

|EiE^«ti b PQ * It TS*a-g-^ $ ^fc 3 * *■ 

[0 0 15] wiBM^mfii^i^wia^ 


m 


(4) 


mmW-1 0-206866 


ft 5. 

[0 0 16] IWB-^oaHEifctWB 3 
[0 0 17] 

^^(DSgpSr^i-to-C, g|2<oia®-h-e±<o»«4 
0 tT©^R4 1 39»llv^©IHIIw3f3e©IBPi y 

*ifi«fc*tt*4 3, 4 4aUB«3*vCV*$. ifrfe© 

©#j*|!i*SV^-CHdfi«4 0, 4 1 <Dja»g|5SrEl^l»&©i* 
jh»-C*0H*, »4 0, 4 1 t»JkWa!)I*^ 
fcSra^ASrJRiWL-C^fta 4 2 *S^J*&*vrvvt\ 
S«40, 4 1i:*HUi4 2k«ft«4 3, 4 4 t «r*& 

[0 0 18] r©^J(D#3g^fco-C[L mW£&.4 1± 

k-^ h y y?^ikKMW<»>f- hmms o tm-n-ia^s 

<>"•*:«*«* 5 1 

tt, S«4 l±tc«Sc<Dy- bBBH5 0*Bf3eiBP»Sr*> 
K&V^X?- hmm5 OfcftoT^- MBi»5 0 fcP- 

•tm^mms i otit*i/k«wt 3 * ^bb 

& 5 6 a» 5>BMI 2 *:0>fttt*ff ft> & ft 5 => * 5 
3, 5 3^1$^ rtvb2*©=" ;: ev««i5 3, 5 
3 P^i-^te©^- MS* 5 0 coi5^tc*3 

wcggHBRs 7 k in, 2*©3*^m«5 

3, 5 S^WSBt-^^Sa^ 6 fcg^6B&5 7 fc« 
«Sfrfc#tt©*«J&*«W«5 5**B!tte>iyCVN6. 
ft**, «ft-k/V4 5©^#:|!i^V^-cr±*cft*bTstK1ti:l' 
•Cj£5**»©*»©^- HBBi»5 0 t«#IB«l5 1 

ZX*>lz.=t*>®M5 3, 5 3jWRH-&*/cv*a*s, El 
1 i::;|3VvcW:2o©BWrt-*y- 0 ilWi 

5 ilc#JSi-5^#©¥®«^©^£*^ VN £° ^° 


[0 0 19] ^bT, £frfe«r«o-C**4 lJilclftl* 

ji 5 8 ajjaatsi-u H&RM 5 8 ±m«wa*y- 5 

5 1 i©SS6»»©iafirt5»*^- 1^«®6 0 t £*U 
r©^-b«B6 0±©IMMi6 8±m % 1 

10 ^?Sm TMft*S*fO*3. *fcs 6 
5 ±<D*6lgUI 5 8 _hfc:H*«tt 5 4 39SB«£*VCWC, 
S^«« 5 4 t MOMS* 5 5tiao Tilfe^S 5 

[0020] Rie, WEy-^«i6 2r±y— ^Eift5 

1 KiSaKStu* kki>K. F W ^Sffi 6 3 ttftMB*** 
iBiH 5 7 ±co^#^ 5 8 ±KHfc*-*-* i 5 KWtt hivtc 

®mm&Q 4K«KS*JV r<D^S«ffi6 4 
ktflia^^BUS 3 (e WtClB*«^ 5 4#JEK:£ 
*K r<DPiili®t£5 4 ©$teS$SH8lf*. ^^^13^5 6^ 
20 <Di|6gUl 5 8 ±t£j&&£ftfc5g*m« 6 5 

*ft&tfHB2K33WJ:$tcltWI6 6KiJ:BflM4*vC 
V^5 C iCO^J(c33V>T(*, SdSBS^iaS 5 7 <t ►) 

f>=J*VBilft5 6^!W<^$*V. B*tS5 4«^ ; e 
^Ei»5 6J:*)t»<»l«*^ =.^^a«5 3»*Pi* 
tft54J:0 t^aBK ^^ti-, ^fi^«ffi«C5 5 
»B*««5 4J:0t>«DW<»J***i'"CV^*. ft*5. 
^<Df?!l-CfflV^•5='^>m®5 3, 5 414, 3*3fctt©£* 

30 Sfflt^i^ti, i to Wyi>>>A^XKft« ftJf 
ft 5SBJ«^-t?fo 3 r. t bv v 

[0 0 2 1] Hlwr©^J<O^S**3SS^*5V»-C», T 
<DS«4 1<D«ESS4 2ffl!lfc±CD»«4 0 ©^fiJl 4 2 
■HlHC^*V^I21*B&OiaiR)^^«t^n. #BBft)&fc*r 

|BlR]«! ! 3ffii^^SS4^■CV^5. ip*>, stiiawBaiRj^a^ <k o 
4 irafc#&i-Sifc»B4 2<o«S^ 
«##fMLTl>ftV^1^-*5V^ *^e>«)SW 

40 =T*iSa?iJ£;ft3<fc5^ftoTV^o 

[0 0 2 2] -<D^JcDlfjg{w*5V^r±CD(i)t«4 

4<D{i)fett*^U*= 3 ^^®^5 3<DS^*(R]{-E^lft* 

r^i (mi(D^PnF*(R)) KiKaitfett-cv^. ft*s. H2 

(D-fyyt?^ h V 7tt» ^('^bftv>#^ h 

?yi?;**T<Dg|5#t^— MBitS5 0CDgi5^'t'tt#Sa^ 
5 l»aJ^Sr«V^-t-t©-Cfc5. ft****:, 

50 |gl2^^*•r«s^*«»^^* 3V ^ , *^ 



7 

9ftlC*7— (R) v ife (G) , # (B) 
[0 0 2 3] *»9«ii«5«Ha©lll5SI-*SVN'rtt, 

)Jf»OW3MW«5 9©3*V«B3, 5 3t®*m® 
5 4 IBKHtE^aUPi"**^**** 1 19 r fc 

KWittbfrXX^^>W&5 3* 5 3fcW*WS54 

fc N 3*^1115 3, 5 3i«*«ffi5 4i:©Mt-«ff 
i^PLftv^ffii^^fcl-*^ «ft^«rHl 
1 \zm Lfc#£- £ lWilcBiMW>Biei«aan«B ( * #fa 

[0024] «o-C£Lh©.fc 5 Ki**»^©BlSlW** 

^■©EifillW* fc^U8«-*5 v *T 0MK« k ft * *> 

[0 0 2 5] JgfiW£6 4, 6 5Sr^it, itvb 

KM VXmUm 5 8 SrfLt^t5J; 5 |C3*VB» 

^^*©-gUSrlT*>?Bi-^fc* s ^t> iK^^ 

^t^g^c*5v^r sawn 5 4 ©Trfrtteats 5 s 

* ± 5 lc£S7&ifcS«lfl5 5 5 a*l£t7 e>*u - 

1 l£7jH-«i£T?*>*ttf * El 1 4 Jfc^"Cia C 

****«i-$#e-fc*^-c> **«i6 5©iB«r*£ 
in 1 4 * 9 t*s < -r* r fc So 

[002 6]^ *f«Wltr»fflbT»ft»**** 

^©^iSrft'R'CtS©^ =>^E-^«ffi5 3 tl^Sffi 
5 4©**m< b"CtA<ftO, =.^e^m^5 3tK^ 
W$5 4 ©♦!£/>$< UfcjWCrtHP*trl«l±**6w 
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5 [0 0 2 7]JC 3tyfffi53, 5 3tlli*tt®5 
4 i5§c*J&$tW£fH5 5 5fc&SWi6 4 > 6 5 £rjt§d® 

itsk, pi*m«5 4^mji^pp»bfc#^^> / 

ii5 3, 5 4 ±©*A« J P* J B 9 fc l"M*^ 
S:*>Jids Soffit ft 5* s > r©as^fe5S«^i'^7 

> g«i5 3t mmmM 5 4 ©±^©^t*^t-^"t"S 
i<i-5rt^-e#5. JEK*fc. HitH5 4c«ff 

SrSliPLftV^ffi(-*5V>-C*^H:Bt^i:ftS©^ 3 
t yfg5 3 fcH*««5 4±©^ft©^«»#(- B t^ 

tt, ®*®1S5 4 SrB«««5 9©rt«Bfl!lfcl8H-fc*^ 
bB*5 0*M:tHt-8**5 1 ©«#&ft#»Sr£ 
(7tc<^©-e, «#m«5 4*lBSlMB«5 9©«P*«5K 

50 W853, 5 3ft»tt, ^ = ^^S1i5 3, 5 3 ©±# 
fctWBW*«*5 4 ftf^fc:: ^©« 

[0 0 2 8] S3I*> *»«K*«*MbrtWi«>tt«> 

5 3±©ieiMi5 8±K:lB*««7 0fcK«t, 
H*«® 7 0SrKW 6 3 5 k t>fc, 

3fe©J»ll©*«»ia««» 5 5 <^^^ 9 ,c 3 * 7 
30 1 fcfttt, 7 1 Jb<0«SHte 5 8 ±lC(4«ffi£r 

tm«l^fi©iB^J*^5ii:* 5 -et2> 0 r 

CD^J©«^*3V^^ =.*V«ffi5 3a«MM&«« 

[0 0 2 9] *&H4I*» «8WB:4»**Mbr4l««> 
40 su©^^1-t©-e. r©»ttK:i3vxri*li*m«5 

5 4' ©Tfc**fl&Wt«»5 5' SrPi^«<15 4't¥ 

m««5 4'I^J:oTll&3^lS©ffl«l-2^#J$nrVN 
5 C ^ytS5 3> 5 3|!l»L-CPI*«i5 

4 : A5«^w5rtiao, 3 ^«* 53 > 5 

3 iBi*«^5 4' fc«SSfifif S»»K*5VN-CSfclWPB« 
7 2^^$^tTV>5. 

[0 0 3 0] r<D^flg©«^-*5V>-C«, a*>««5 

so 3^ 53 tmmnm 54' t<nm\cmfflffi& 7 * 


(6) 


0-206866 


Z.kt£< =^^WS5 3, 5 4\ 5 3#W!ttfcftfc« 

5ig^{C*>^-CAMtt8iV^ 0 twsvMS 
*£*-?*>$©"?, ttf|BB3tSr«ffli-5-tt?Ara^« 
v ^ WP**ffi«© W -5 v ^^#{z.*iv ^Ti^#3S 
££Jp.«>5:: ti5-t?t5r t§:**-rSo 
* (*>£>o#) £&C5AW©#r&' , t> , FlWIB*^©#3- 

[00 3 1] 

i ) hi i &%rrm&<omi6*if-r&i*wi 

2&ffiv\ r*i,?>©*K©5*>— *©SSltSli:* 
JE:©±|!iiaiHl)Kfc**b, flfc*«>S«±Jwt>ElRl^S-^ 

&m<o\f-x&frvxmMffimxM\t>imMi'itvtm-e& 

«M©IHWtfc*ftfc&AU »Jh«-KJ:9»&U 

fc K 9 tr v ^ o 9 #lt 5BBIRJ 

[0 0 3 2] r©36118r»jS-*-SI-H\ felO^m, C 
r a»e>&5y- MBiBMrl 2 9 *t mMPS^iSWS^-t^ 

£-frTi|>gl 6 ftm, C r*^ifc5 3*y|EiS:^L 

m©C r ©&*7&£«S8B£-J&£Lfco 
[0 0 3 3] flcfciftfeSriRS £5I-S i N>6>JfcS 

h «£ t y -*m«T*feA,*r»3i©f8& h 9 * Sr 
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20 


30 


40 


10 

[0 0 3 4] — J*tfc©fctf>t£, m 1 4 {^i-«j£<D 

*ft«**Wi»brMP*Sr»l«Ufc!e*, 8141: 
^-r«jt-CttilP^3 8%-C*>ofct©* s , Bl^t 
«irett 40.1%!:*^ M a *#*±-*" 6 - 1 

[00 3 5] (HJfctfl 2 ) ft©H;6£0!l 1 ©*i£ t 

LT8.2* <D^E t?^-^^ ^ aA^e>^Sti3 *im 

A^i:i*Mm&^t isXim^tdK mi 4 izm-r 

[0 0 3 6] #fetwfc#*ft**il«fc#U * 

3Sja** J *At*5^ ! ©B J *DSffSrl 0 0%t^i-^ 
ti:t>(:-©^©5Sia**i o 0%kWtfeV^ 9 0%, 
5 0%, 10%, 0%©-t*v J P*T^>*i*i: 

^jve^voo), v(50), vaoK v(o)tufc*a- 

(C, V (0) « — ► V (10) GSiB* 0 % t 1 0 %<OWl<DJ&& 

mtzmfevt^g:. m*>. m^mo%t 1 o%k*5 

fcrtSrS*-rs. ) t. V(0)«— »V(50) (SiS^O 

%t 5 o%ic^sj; 5^«ff^9#x.** 5 f>BiAnu, 

) v(o)<-^v(9o)t, 

V (0)«— ►V(100)©*ii^e*wO«C«r»l*l'*J***H 5 

[0037] m5iz.7Fi~%i%:frt>wbfr%£?i^ 

ibTBfV^*S (V(0)< — »V(10)) {C*5tt5JS?«Pji* 
{mi^f!l«5tJ:»)ta<^5* s > ^HWffi^ (V<0)«- 
-^V(50)) bWZ^m® (V(0)" — >V(90), V(0)« — > 
V(100)) ^C*5V^T^*HI4 (C) t^i-Jt«^J«iSJ: 9 

m (V(.0)< — »V(50)) l£:fc^Tfmtfc0S*5£a s 9 1ms 
ec-Cfc-5©fC*j-L, 7 2msec*t?JC&^^fW§r©^"t"?> 

[0 0 3 8] »KH6I4, *ft**»1t©W* S 1: CF 
F (Critical Flicker Freqeqency : ^CSS bTV^S^tSr 
AM^At^Uy* (*>^o#) «rtfCS**©HSt 

) ©H#«r*-ro l!16^A5t, WSVNtiifCF 
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